The isolation rates of H. influenzae and pneumococci from fresh specimens of sputum are compared with those from samples sent to the laboratory by post. The rate for both organisms from postal specimens is found to be approximately one half of that from fresh ones. The finding that postal specimens tend to be more acid than fresh ones does not seem to bear significantly on the survival of organisms.
SYNOPSIS
The isolation rates of H. influenzae and pneumococci from fresh specimens of sputum are compared with those from samples sent to the laboratory by post. The rate for both organisms from postal specimens is found to be approximately one half of that from fresh ones. The finding that postal specimens tend to be more acid than fresh ones does not seem to bear significantly on the survival of organisms.
The examination of three fresh specimens from each patient, instead of a single sample, increases the isolation rate of H. influenzae from 40% to 70% in patients with pus in the sputum. The rate for pneumococci is increased from 32% to 41%. The corresponding increases in mucoid sputum are from 15% to 23% for H. influenzae and from 15% to 34% for pneumococci.
The despatch of specimens of sputum by post to the laboratory for examination for M. tuberculosis is a time-honoured procedure, and within reason, the time lapse between expectoration and inoculation of the culture medium does not appear to affect the chance of isolating this organism. The investigation reported here was planned to determine the ability of Haemophilus influenzae and pneumococci to survive under these conditions; study of the bacteriology of the sputum of patients with chronic bronchitis would in many instances be greatly simplified if samples could be sent by post. The investigation was carried out in conjunction with the third trial of prophylactic chemotherapy in chronic bronchitis conducted by the British Tuberculosis Association. The full report of this trial will be published elsewhere.
MATERIAL AND METHOD
The difficulties inherent in an investigation of this sort pertain to the sampling errors involved in the culture of sputum (May, 1953) . Not only is the distribution of organisms within individual samples often not uniform, but also there is frequently a difference in the flora of separate specimens from a given patient. The simplest way to investigate the present problem would be to make a culture from a fresh specimen of sputum and then to repeat it after 24 hours' incubation at room temperature. Unfortunately, owing to the irregularity of organisms within the sputum, it is necessary to homogenize it, by Received for publication 5 December 1963. the action of pancreatin, before making a culture (Rawlins, 1953) . The product is no longer 'sputum' and cultures from it at a later date cannot validly be compared with one made immediately after homogenization.
An alternative possibility, namely, the division of the sputum specimen into two portions, one to be cultured immediately and the other after 24 hours, is also unsatisfactory, owing to the possibility of uneven distribution of organisms between the two halves of the specimen. If a very large number of patients were available these sampling errors could no doubt be evaluated statistically and an appropriate allowance made in the analysis. However, the circumstances of the trial, within the framework of which the present investigation was conducted, did not provide adequate material for this purpose; accordingly the method described below was used. While it would have been possible to substitute for the postal specimen one kept at room temperature for 24 hours, it seemed preferable that a truly 'postal' sample should be investigated, in order that unknown factors, such as changing temperature conditions, which might be important, should not inadvertently be excluded.
The patients were men with chronic bronchitis attending 13 chest clinics in or near London.
COLLECTION OF SPUTUM SAMPLES Each patient was supplied with four 1 oz. screw-capped glass jars (Universal containers), in which he placed the first four pieces of sputum expectorated on a pre-determined day. Three of the samples were delivered on the same day to the patient's chest clinic and thence to the bacteriology laboratory at the Institute of Diseases of the Chest. The fourth was sent by post to the laboratory in a cardboard carton supplied for the purpose. The time lapse between 254
The survival ofHaemophilus influenzae andpneumococci in specimens ofsputum expectoration and making the culture was four to eight hours for 'fresh' specimens and 24 to 30 hours for 'postal' ones.
SPUTUM EXAMINATION Purulence was assessed by nakedeye inspection and graded in the manner described by May and May (1963) Table 1 , which indicates the higher prevalence of both organisms in mucopurulent, compared with mucoid, sputum. The table also shows that pus was present rather less frequently in the postal specimens than in the fresh ones, and this difference might be expected to result in a lower incidence of both organisms in postal specimens. The probability that the difference occurred by chance, however, is about 1 in 2, and the sample may be taken as random for purposes of statistical analysis.
The total carrier rates (mucopurulent and mucoid sputa combined) are shown in ' The probabilities shown indicate the statistical significance of the difference between the relevant fresh specimens and the postal specimen. Where no probability is shown the difference was not significant (P > 0-05).
about half as frequently in these as in fresh specimens. Differences observed between the individual fresh specimens are not significant. It is, of course, still possible that the differences observed between the isolation rates in postal specimens and those in fresh ones were due to chance variations in the distribution of organisms. The statistical observations already noted suggest that this was not so, but it was felt that further evidence was desirable. The isolation rates of organisms from the postal and first fresh specimens from individual patients, therefore, were compared and the results are shown in Table III . If the differences between the two specimens were the result of chance variation alone, then there should be no difference between columns 2 and 3 in Table III . In fact, with both organisms, there was a significant difference (P 0-02 Figure 1 .
The degree of scatter about the mean is approximately equal for each type of specimen, but it is noticeable that the postal samples showed a tendency towards greater acidity than the fresh ones. This acidity was associated to some extent with purulence of the sputum: each of two specimens with a pH of 4 0 to 4-4 was graded MP+; of five specimens with a pH of 4 5 to 4 9, one was graded MP+ + +, three were MP+, and only one was mucoid; and of four specimens with a pH of 5*0 to 5A4, one was MP+ + +, two were MP+, and one was mucoid. Above pH 5 4, more specimens were mucoid than mucopurulent. In contrast, the number of fresh specimens with a pH less than 5 5 was very small and there was no detectable trend towards association of acidity with purulence.
Owing to the very small numbers of specimens in the pH groups on either side of the mean, analysis of the isolation rates of H. influenzae and pneumococci in the groups has little value. It is possible, however, to determine their prevalence in pooled groups above and below an arbitrary reference level, and thus to determine whether or not the acidity of the sputum can be correlated with survival of organisms. In fact by this method the only correlation demonstrable relates to the isolation rate of pneumococci in postal specimens, taking pH 6-5 as the reference level. The organisms were found in 140% of 62 samples with a pH measurement of 
